The B N -type Calogero-Sutherland-Moser system in one-dimension is shown to be equivalent to a set of decoupled oscillators by a similarity transformation.
In the recent literature, there is an increasing interest in the quantum mechanical, exactly solvable N-particle systems in one-dimension [1] [2] [3] [4] . All these models are characterised by non-trivial, long-range interactions between particles and Jastrow-type correlated manybody wave functions. Interestingly, they have been found relevant for the description of universal properties of various physical systems. These include spin chains [5] , quantum Hall effect [6] , universal conductance fluctuations in mesoscopic systems [7] , two-dimensional gravity [8] , gauge theories [9] and random matrices [2, 10] .
In a recent paper [11] , the present authors have constructed a similarity transformation which maps the A N -type Calogero-Sutherland (CS) model [1, 2] , having pair-wise inversesquare and harmonic interactions, to decoupled harmonic oscillators. Starting from the symmetrised eigenfunctions of N free harmonic oscillators, the wave functions of the CS model can then be constructed explicitly. In general, the Hamiltonians which can be brought of H, when the system is quantised as bosons, is given by
one can make the following similarity transformation on the Hamiltoniañ
Here,F
is the ground-state energy.
The eigenfunctions ofH must be totally symmetric with respect to the exchange of any two particle coordinates; the bosonic or the fermionic nature of the wave function being contained in ψ 0 . One can easily establish the following commutation relation;
Making use of (4) in (3), one gets
Hence, the similarity transformation by the operatorŜ ≡ ψ 0 exp{F /2} diagonalises H i.e.,
Furthermore, the following similarity transformation on (5) makes the connection of B N -type model with the decoupled oscillators explicit:
where,Ê ≡ exp{−
}. This is one of the main results of this letter.
here, E . It can be easily checked that, the commutation relations [K
N copies of SU(1, 1) algebra; here,
It is worth noticing here that these, N,
commuting SU(1, 1) generators act on the even sector of the harmonic oscillator basis and hence generate a complete set of eigenfunctions. In this respect, it should be noted that, the eigenfunctions of the CS model is made up of both the even and odd sectors of the oscillator basis [11] .
One can also define << 0|S n ({ these bra and ket vectors proves that any ket |n >, with a given partition of n, is orthogonal to all the bra vectors, with different n and also to those with different partitions of the same n. The normalisation for any state |n > can also be found out from the ground state normalisation, which is known [13] .
We can also make use of (5) for the explicit construction of the eigenfunctions of (1).
One notices that an arbitrary homogeneous function is an eigenfunction of i x i ∂ i ; however, only the homogeneous symmetric functions of the square of the particle co-ordinates are the ones, on which the action of exp{F /2} gives a polynomial solution. There are several related basis sets available for these functions, viz., Schur functions, monomial symmetric functions, complete symmetric functions and Jack polynomials [12] . Jack polynomials provide one special choice for this basis set which has been studied recently by T.H. Baker and P.J.
Forrester [13] . It is also worth noting that if λ = 1, then (5) reduces to the differential equation, in y i = x 2 i variables for the multivartiate Lagurre polynomials [14] . This is the basic reason why the action of the operator exp{F /2} on the homogeneous symmetric functions of the square of the particle co-ordinates gives a polynomial solution. For the sake of illustration, we choose here the power sum basis
l . The eigenfunctions and the energy eigenvalues are respectively given by
and 
Here, we would like to point out that, the present proof is entirely different from earlier works [15] .
With the generators of the above mentioned SU(1, 1) algebras of CSM, one can define a linear W ∞ algebra for which there exist several basis sets [16] .
In conclusion, we mapped the B N -type Calogero-Sutherland-Moser model to decoupled oscillators and algebraically constructed the complete set of eigenfunctions, including the degenerate ones, from the symmetrised eigenstates of the harmonic oscillators. We also showed the existence of N independent commuting constants of motion, a linear W ∞ algebra for this system and the connection it has with A N -type model. The application of this
